Preparation of Fe3O4@ZrO2 core-shell microspheres as affinity probes for selective enrichment and direct determination of phosphopeptides using matrix-assisted laser desorption ionization mass spectrometry.
Fe3O4@ZrO2 microspheres with well-defined core-shell structure were prepared and applied for the highly selective enrichment of phosphopeptides from tryptic digest product of proteins. To successfully coat iron oxide microspheres with uniform zirconia shell, magnetic Fe3O4 microspheres were first synthesized via a solvothermal reaction, followed by being coated with a thin layer of carbon by polymerization and carbonization of glucose through hydrothermal reaction. Finally, with the use of the Fe3O4@C microspheres as templates, zirconium isopropoxide was prehydrolyzed and absorbed onto the microspheres and eventually converted into zirconia by calcinations. The as-prepared Fe3O4@ZrO2 core-shell microspheres were used as affinity probes to selectively concentrate phosphopeptides from tryptic digest of beta-casein, casein, and five protein mixtures to exemplify their selective enrichment ability of phosphopeptides from complex protein samples. In only 0.5 min, phosphopeptides sufficient for characterization by MALDI-MS could be enriched by the Fe3O4@ZrO2 microspheres. The results demonstrate that Fe3O4@ZrO2 microspheres have the excellent selective enrichment capacity for phosphopeptides from complex samples. The performance of the Fe3O4@ZrO2 microspheres was further compared with commercial IMAC beads for the enrichment of peptides originating from tryptic digestion of beta-casein and bovine serum albumin (BSA) with a molar ratio of 1:50, and the results proved a stronger selective ability of Fe3O4@ZrO2 microspheres over IMAC beads. Finally, the Fe3O4@ZrO2 microspheres were successfully utilized for enrichment of phosphopeptides from human blood serum without any other purification procedures.